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PROCESS FOR PREPARING 2\y-DIDEHYDRO-2\y-DIDEOXYNUCLEOSIDES 
AND 2\3'>DiDEOXYNUCLEOSIDES 

5 DESCRIPTION 

The present invention relates to a process for preparing 2',3'-didehydro-2',3'- 
dideoxynucleosides and 2',3'-dideoxynucleosides, and more particularly relates to a 
process for preparing these compounds that comprises the reductive elimination of 
2',3 -dideoxy-2'(3')-(halo)-3X2')-acylnucleosides with zinc and a suitable activating 
10 agent, the said process being characterized by a novel procedure for the removal of 
divalent zinc from the reaction medium, which is particularly advantageous from an 
industrial viewpoint. 

15 FIELD OF THE INVENTION 

2',3 -Didehydro-2',3'-dideoxynucleosides and 2',3'-dideoxynucleosides form part of an 
important therapeutic category, the category of "nucleoside mimetics", which are 
generally endowed with antitumoral and antiviral activity. From a structural viewpoint, 
these compounds are characterized by a number of changes in the sugar portion of the 
20 nucleoside, in particular by the absence of hydroxyl groups in the 2', 3' positions 
(dideoxy) and by the optional presence of a 2\3' double bond (didehydro). 

Examples of the 2'.3'-didehydro-2',3'-dideoxynucleoside category that may be 
mentioned include Stavudine (Merck Index, No. 8881, 2001), 5-fluoro-2',3-dideoxy- 
25 2',3'-didehydro-|3-D-cytidine (p-D-Fd4C) (Bioorganic & Medicinal Chemistry Letters 
(1998), 8. 3245-3250) and 5-fluoro-2\3 -dideoxy-2\3'-didehydro-p-L-cytidine ((J-L- 
Fd4C) (Bioorganic & Medicinal Chemistry Letters (1998), 8, 3245-3250). 

In addition to having advantageous intrinsic pharmaceutical properties, 2',3'-didehydro- 
30 2',3'-dideoxynucleosides are also used as intermediates in the preparation of other 
categories of nucleoside mimetics, for example 2',3'-dideoxynucleosides such as 
didanosine (Merck Index No. 3125, 2001), dideoxyadenosine (Merck Index No. 3128, 
2001), and zaicitabine (Merck Index No. 10163, 2001), which may be obtained by 
reducing the 2', 3' double bond of the corresponding 2',3'-didehydro precursors, as 
35 reported, for example, in J. Org. Chem. (1989), 54. 2217-2225 and in J. Org. Chem. 
(1989) 54. 4780-4785. 
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. The literature discloses various methods for synthesizing 2'.3 -didehydro-2\3'- 
dideoxynucleosides. 

5 Of particular importance in the present context are methods for the reductive 

elimination of suitably protected 2',3'-dideoxy-2'(3')-(halo)-3'(2')-acylnucleosides, by 
reaction with zinc and a suitable activating agent. 

Examples of these processes are found in EP 334 368 (Mansuri et aL), in which is 
10 described the synthesis of 2\3'-didehydro-2'.3'-dideoxynucleosides by reduction with 
zinc and copper, in US 5 466 793 (Ajinomoto) by reaction with zinc and acetic acid, and 
in Italian patent application MI2000A000810 (Archimica S.p.A.), in which is reported the 
preparation of stavudine and precursors thereof, via the reductive elimination 
mentioned above performed with zinc and ammonium or phosphonium salts. 

15 

In all these reactions, irrespective of the activating system used, divalent zinc is formed 
as a by-product of the redox reaction. 

As is well known to those skilled in the art, it is necessary to minimize the presence of 
20 divalent zinc in the final 2',3 -didehydro-2',3'-dideoxynucleoside. both in the case where 
the said product represents the therapeutically active molecule, on account of possible 
toxicological implications, and in the case where it is used as an intermediate and 
subjected to catalytic hydrogenation, on account of the poisoning action of zinc on the 
hydrogenation catalyst, as discussed in US 5 466 793 and US 5 290 927. 

25 

Although the processes mentioned above make it possible to obtain the desired 
products in satisfactory yields, they are of limited industrial applicability precisely 
because of the procedures for removing the divalent zinc used. In particular, to obtain a 
final product of satisfactory purity in EP 334 368 A2 (D4U synthesis, page 16). use is 
30 made of chromatographic purification of the worked-up crude product, while in patent 
application MI2000A000810, a rather complex work-up is performed. 

More generally, the methods reported in the literature for the removal of the divalent 
zinc from products of this type involve: 
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• chromatographic techniques (Acta Chem. Scand. B 36 (1982) 251-253) 

• precipitation of the divalent zinc as zinc hydroxide by adding large amounts of a 
basic ion-exchange resin, for instance Amberlyst 27 (usually 20-30 ml of resin per 

5 gram of product), followed by subsequent filtration of the zinc hydroxide (J. Org. 

Chem. (1989) 54, 4780-4785). The filtration of the zinc hydroxide often proves to be 
difficult due to the formation of a gel; 

• extraction of the divalent zinc by aqueous washing with chelating agents, in 
particular with EDTA. In this case, appreciable amounts of EDTA are required 

10 (about 10 grams of EDTA per gram of product) to remove all of the zinc 

(Nucleosides & Nucleotides (1996) 15, 47-58). In addition, this procedure cannot be 
used if the product is soluble or partially soluble in water on account of the 
substantial losses of product into the aqueous phase. 

15 In conclusion, the methods listed above are particularly laborious and/or cannot be 

conveniently applied on a large scale and the removal of the divalent zinc represents at 
the present time one of the main unresolved problems in the industrial use of this 
synthetic route, which is othenvlse advantageous, for preparing 2',3 -didehydro-2',3'- 
dideoxynucleosides. 

20 

We have now found a novel process for removing the divalent zinc in reactions of this 
type, which is particularly simple, efficient and easy to apply industrially, which makes 
the preparation of 2',3 -didehydro-2',3 -dideoxynucleosides very advantageous relative 
to the methods described in the literature. 

25 

SUMMARY OF THE INVENTION 

The subject of the present invention is thus a process for preparing 2'.3 -didehydro- 
2\3 -dideoxynucleosides of formula 

30 

PO 




(I) 



in which 

F represents hydrogen or a suitable protecting group P, and 
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B represents a natural or modified, optionally substituted purine or pyrimidine base 
or a five- or six-membered monocyclic or eleven- or twelve-membered bicyclic, 
optionally substituted heterocyclic system containing at least one nitrogen atom; 

5 which comprises the reductive elimination reaction of the compound of formula 

PO 




in which 

10 X and Y represent, alternately, a halogen or an acyloxy group RCOO-, 
P' and B have the meanings given above, 

by reaction with zinc metal and a suitable activating agent, 

15 characterized in that the divalent zinc is removed by precipitation, from an organic 

phase, of the corresponding zinc sulfide, by addition of a solution of an alkali metal or 
alkaline-earth metal sulfide to the said organic phase. 

20 DETAILED DESCRIPTION OF THE INVENTION 

The process for preparing the 2',3'-didehydro-2',3'-dideoxynucleosides of formula I, 
which is the subject of the present invention, comprises the reductive elimination 
reaction of a compound of formula II. 

25 In the compounds of formula I and of formula II above, the substituents P', P, B, X and 
Y have the following meanings: 

P' represents a hydrogen or a protecting group P for the hydroxyl function, which is 
resistant to the reduction conditions used herein, as described, for example, by 
30 Theodora W. Greene, Protective Groups in Organic Synthesis; P' preferably represents 
a protecting group P. 
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Preferably, P represents a benzyl or trityl, which are optionally substituted, or a silyl 
group that is stable under mildly acidic conditions, for instance tert-butyldimethylsilyl or 
tert-butyldiphenylsilyl, or an acyl RCO-, in which R represents H, an alkyi R\ an 
optionally substituted aryl Ar or a group R^COOC(R^R^)-, in which R\ R^ and R^ 
5 represent H or a linear or branched Ci-Cn alkyl. 

Preferably, P represents an acyl group RCO- in which R represents a C1-C5 alkyl R\ 
preferably a methyl or ethyl, or an optionally substituted aryl Ar, preferably a p- 
methylphenyl, or a group R^COOC(R^R^)- in which R\ and R^ represent a C1-C5 
10 alkyl, preferably a methyl; 

B represents a purine or pyrimidine base, in natural form or optionally substituted, for 
example fluorinated or methylated, or modified on the ring, for example aza- 
substituted, or a five-membered monocyclic heterocyclic system, for instance an 

15 imidazole, a pyrazole or a triazole, which are optionally substituted, or a six-membered 
monocyclic heterocyclic system, for instance an optionally substituted triazine, or an 
1 1- or 12-membered bicyclic heterocyclic system (6,5 and 6,6 systems), for instance an 
optionally substituted benzimidazole, which contain at least one nitrogen atom. 
Preferred bases are natural or optionally substituted, for example fluorinated or 

20 methylated, purine or pyrimidine bases, for instance adenosine, inosine, 5- 
fluorocytidine and methyluridine; 

X and Y represent, alternately, a halogen chosen from chlorine, bromine and iodine, 
and an acyloxy group RCOO-, in which R has the meanings given above. 

25 

Preferably, X and Y represent, alternately, bromine and an acyloxy group RCOO-, in 
which R represents an alkyl R^ chosen from methyl and ethyl, preferably methyl, or a p- 
methylphenyl, or a group R^COOC(R^R^)- in which R\ R^ and R^ represent methyl. 

30 Examples of compounds of formula II that are particularly preferred are the compounds 
in which X and Y represent, alternately, a bromine and an acyloxy group RCOO-, in 
which R preferably represents a CH3 group or a CH3COOC(CH3)2- group, P' represents 
a protecting group for acyl RCO-, in which R represents a CH3 group or a 
CH3COOC(CH3)2- group and B represents adenine, 5-F-cytosine, inosine, 

35 hypoxanthine or thymine. According to the present invention, the compounds of 
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formula II that are particularly preferred are those in which the group P and the group X 
(or Y) are identical. 

In any case, the specific structure of the selected base B and of the protecting group P 
5 are not binding for the purposes of the present invention and should not be interpreted 
as limiting its scope. 

The precursors of formula II may be prepared according to methods described in the 
literature, for example as reported in US 5 290 927 or in EP 334 368, which are 
10 incorporated herein by reference. 

The reductive elimination reaction of the compounds of formula II to give the 
compounds of formula I of the present process is performed according to conditions 
already described in the art, by reaction with zinc metal and a suitable activating agent, 
15 for instance copper (EP 334 368) or acetic acid (J. Org. Chem. (1989) 54, 4780-4785) 
or, preferably, ammonium or phosphonium salts (MI2000A000810), which are 
incorporated herein by reference. 

This last variant is particularly preferred since it allows the products of formula I to be 
20 obtained in higher yields and with less formation of by-products compared with the 

other known methods, and without using other potentially toxic metals that are difficult 
to dispose of. However, the method for removing divalent zinc, which is the subject of 
the present invention, maintains its general applicability in reductive elimination 
processes of this type irrespective of the activating agent used. 

25 

The general experimental conditions of the reductive elimination reaction mentioned 
above involve the use of solvents such as tetrahydrofuran, dimethylacetamide, alcohols 
(methanol, ethanol or isopropanol), acetonitrile, chlorinated solvents (methylene 
chloride), dimethyl sulfoxide or mixtures of these solvents (for example acetonitrile- 

30 methylene chloride), zinc (from 1 to 5 equivalents and preferably from 2 to 4 

equivalents) and an activating agent such as copper metal or carboxylic acids, for 
instance acetic acid, or, preferably, ammonium or phosphonium salts (from 0.1 to 3 
equivalents and preferably from 0.5 to 1 .5 equivalents) at a temperature generally of 
between 0**C and 60**C and preferably between 20**C and 30**C. The general 

35 experimental conditions and, in particular, the equivalence of reagents and the reaction 
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temperature that are preferred vary depending on the substrate and the solvent used, 
and are not intended to limit the scope of the present invention. 

The process according to the present invention is characterized by the removal, by 
5 precipitation as zinc sulfide, of the divalent zinc from an organic phase, preferably from 
the reaction medium, by adding a solution, preferably an aqueous solution, of alkali 
metal and alkaline-earth metal sulfides, which are preferably water-soluble, for instance 
sodium sulfide, at a temperature of between 0**C and 60**C and preferably between 
IS^'C and SO^'C. 

10 

The organic phase, preferably the reaction medium, generally consists of solvents such 
as tetrahydrofuran, dimethylacetamide, alcohols, for example methanol, ethanol or 
isopropanol, acetonitrile, chlorinated solvents such as methylene chloride, dimethyl 
sulfoxide or mixtures of these solvents, for example acetonitrile-methylene chloride 
15 mixtures, preferably tetrahydrofuran or a mixture of acetonitrile and methylene chloride. 

The sulfide solution comprises a polar solvent generally chosen from aprotic dipolar 
solvents, for instance dimethylformamide or dimethyl sulfoxide and water, preferably 
water, and the selected sulfide in an amount of at least one equivalent relative to the 
20 starting material, preferably in slight excess. 

Preferred mineral sulfides are alkali metal or alkaline-earth metal sulfides that are 
highly water-soluble, such as sodium sulfide, potassium sulfide and lithium sulfide, and 
preferably sodium sulfide. 

25 

The sulfide solution is generally prepared by dissolving the selected sulfide in a 
minimum amount of solvent at a temperature generally of between O^'C and lOO'^C and 
preferably between 40*'C and 60*'C. 

30 In the preferred embodiment, the divalent zinc is removed by precipitation of the zinc 
sulfide by adding an aqueous solution of sodium sulfide (dissolved at 45-55''C) directly 
to the reaction solution in tetrahydrofuran or in a mixture of acetonitrile and methylene 
chloride maintained at a temperature of between IS^'C and 30**C. 

35 The removal of the zinc sulfide thus formed may be performed according to standard 
techniques, for instance centrifugation, decantation or filtration. 
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Examples of preferred compounds of formula I (P' = P) that may be obtained according 
to the process of the present invention are 5'-acyl-2'.3 -didehydro-2',3'- 
dideoxyadenosine, 5-acyl-2*.3-didehydro-2'.3*-dideoxyinosine, 5'-acyl-2',3'-didehydro- 
5 2\3'5-fluorocytidine. 5-acyl-2\3'-didehydro-2'.3-cytidine. 5-acyl-2',3'-didehydro-2'.3- 
dideoxymethyluridine, even more preferably 5 -(2-acetoxybutyryl)-2',3'-didehydro-2',3'- 
dideoxy-5-fluorocytidine (formula I. P = CH3COOC(CH3)2CO-, B = 5-fluorocytosine), 5 - 
(2-acetoxybutyryl)-2',3'-didehydro-2',3'-dideoxyadenosine (formula I, P = 
CH3COOC(CH3)2CO-. B = adenine). 5'-(2-acetoxybutyryl)-2',3'-didehydro-2'.3'- 
10 dideoxyinosine (formula I, P = CH3COOC(CH3)2CO-, B = hypoxanthine) and 5'- 
acetylstavudine (formula I, P = CH3CO, B = thymine). 

The compound of formula I obtained in accordance with the present invention may then 
be subjected to simple deprotection, thus giving the corresponding deprotected 2',3'- 

15 didehydro-2\3'-dideoxynucleoside (formula I, P' = H). according to methods that are 
well known in the art, or to subsequent reactions, without the need for further 
uneconomical and complex purification treatments that are of little industrial 
applicability. One particularly preferred aspect of the present invention involves the 
preparation of 5-fluoro-2',3'-dideoxy-2\3-didehydro-p-D-cytidine (formula I, P' = H, B = 

20 5-fluorocytidine), stavudine (P' = H, B = thymine) by simple deprotection. optionally as 
a one-pot reaction, of the corresponding 5*-protected 2',3'-dideoxy-2\3'- 
didehydronucleoside (formula I. P = P), prepared according to the invention. 

Alternatively, the compound of formula I, preferably in protected form (P = F), may be 
25 subjected to subsequent reactions, preferably to reduction of the 2\3' double bond, 
under standard conditions, optionally as a one-pot reaction, giving in this case, after 5' 
deprotection, the corresponding 2',3 -dideoxynucleosides (formula II, X = Y = P = H). 

Preferred examples of these compounds (formula II, P' = H, X = Y = H), that may be 
30 obtained by reductive elimination, removal of the zinc according to the present 
invention, subsequent reduction of the 2\3' double bond and final deprotection as 
described above are dideoxyadenosine (ddA, II. P = X = Y = H, B = adenine), 
didanosine (II. p = X = Y = H, B = inosine) and zaicitabine (II. p = X = Y = H, B = 
cytidine). 

35 
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The experimental tests that follow are now given for the purpose of illustrating the 
present invention more clearly, without, however, wishing to limit it. 

5 EXAMPLES 
EXAMPLE 1 

5-Fluoro-2'.3'-dideoxv-2\3'-didehvdro-B-D-cvticline (B'D-Fd4C) 
2-Acetoxybutyryl bromide (56 ml) is added dropwise at 5**C to a suspension of 5- 

10 fluorocytidine (25 g) in ethyl acetate (195 ml) and acetonitrile (47 ml). The reaction 

mixture is stirred at 15-20**C overnight, the solution is then cooled to 5**C and a solution 
of potassium bicarbonate (63 g) in water (290 ml) is added, while keeping the 
temperature below IS^'C. The reaction mixture is stirred at 25°C for 30 minutes, while 
checking that the aqueous phase has a pH of about 8. The phases are separated and 

15 the aqueous phase is extracted with ethyl acetate (100 ml). The combined organic 

phases are washed with a 15% solution of sodium chloride in water (125 ml) and dried 
over anhydrous magnesium sulfate. The solvent is evaporated off under reduced 
pressure at about 30*^0 and the residue is then taken up in anhydrous tetrahydrofuran 
(250 ml). Zinc powder (12.5 g) and tributylamine hydrobromide (12.8 g) are added at 

20 about 20**C. The temperature of the reaction mass rises slowly to 27-30**C, and the 
reaction mixture is then stirred at 35**C for 3 hours. 

The solid present is gradually filtered off and washed with tetrahydrofuran (50 ml), and 
a solution of sodium sulfide nonahydrate (23 g) dissolved at 50*^0 in water (12 ml) is 
25 added. The suspension thus obtained is stirred for about 1 hour at 20-25**C, the zinc 
sulfide is then filtered off and the clear solution is evaporated under reduced pressure 
at 30-35"C. 

The residue is taken up in methanol (80 ml) and the solvent is evaporated off under 
30 vacuum. The residue is redissolved in methanol (200 ml), 30% sodium methoxide in 
methanol (1 .7 g) is added and the reaction mixture is stirred overnight at 20-25**C. 

About 100 ml of methanol are evaporated off under reduced pressure and the solid 
obtained is then filtered off, washing with cold methanol (15 ml). The product obtained 
35 is dried to give about 10 g of crude dry 5-fluoro-2',3'-dideoxy-2',3 -didehydro-p-D- 
cytidine (p-D-Fd4C). The product is dissolved in methanol (400 ml) at 35**C and the 
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insoluble material is then gradually filtered off. The solution thus obtained is evaporated 
under reduced pressure at SS'^C to about 60 ml. The suspension is cooled to O-S'^C and 
stirred at this temperature for about 1 hour. The solid is filtered off. washed with cold 
methanol (10 ml) and dried under vacuum at SO^C to give 8.9 g of pure 5-fluoro-2',3 - 
5 dideoxy-2',3 -didehydro-p-D-cytidine (P-D-Fd4C) (41 % yield), m.p.: 1 85-1 86"C. 

EXAMPLE 2 

Dideoxvadenosine fddA) 

10 Adenosine (10 g) is suspended in acetonitrile (100 ml) and 2-acetoxybutyryl bromide 
(20.5 ml) dissolved in acetonitrile (80 ml) is added dropwise slowly at 20-25''C. At the 
end of the addition, the reaction mixture is stirred for about 2 hours. A solution of 
potassium bicarbonate (45 g) in water (180 ml) and methylene chloride (150 ml) are 
then added dropwise to the reaction mixture. The phases are separated and the 

15 aqueous phase is extracted with methylene chloride (50 ml). The combined organic 
phases are concentrated under reduced pressure. The residue is dissolved in 
tetrahydrofuran (100 ml) and zinc powder (5 g) and tributylamine hydrobromide (5.1 g) 
are added at about 20**C. The temperature of the reaction mass rises slowly to 27- 
30**C, and the reaction mixture is then stirred at 35*'C for 3 hours. 

20 

The solid present is gradually filtered off, washing with tetrahydrofuran (20 ml) and a 
solution of sodium sulfide monohydrate (9.2 g), dissolved at 50''C in water (4.8 ml) is 
added. The suspension thus obtained is stirred for about 1 hour at 20-25**C, the zinc 
sulfide is then filtered off and the clear solution is evaporated under reduced pressure 

25 at 30-35*'C. The residue is taken up in isopropanol (50 ml) and the solvent is 

evaporated off under vacuum. The residue is suspended in isopropanol (150 ml). 5% 
palladium-on-charcoal (3 g) is added and the mixture is hydrogenated at 2-3 bar and 
50^*0 for 2 hours. The catalyst is gradually filtered off, washing with isopropanol (75 ml). 
30% sodium hydroxide (9 ml) is then added at 20-25^*0 and the reaction mixture is 

30 stirred at 20-25*^0 for 2 hours. The insoluble material thus formed is gradually filtered 
off and the clear solution in isopropanol is concentrated under reduced pressure. The 
residue is redissolved in refluxing ethanol (90 ml) and the product is then left to 
crystallize at room temperature, after which it is cooled to 0-5**C and the suspension is 
stirred at this temperature for 1 hour. The solid is filtered off, washed with cold ethanol 

35 (10 ml) and dried under vacuum to give 3 g of dideoxyadenosine (ddA) (38% yield) 
m.p.: 182-183"C 
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EXAMPLE 3 

Didanosine (ddl) 

5 Inosine (10 g) is suspended in acetonitrile (180 ml) and 2-acetoxybutyryl bromide (20.5 
ml) dissolved in acetonitrile (40 ml) is added dropwise slowly at 20-25**C. At the end of 
the addition, the reaction mixture is stirred for about 3 hours. A solution of potassium 
bicarbonate (45 g) in water (180 ml) and methylene chloride (150 ml) are then added 
dropwise to the reaction mixture. The phases are separated and the aqueous phase is 
10 extracted with methylene chloride (50 ml). The combined organic phases are 

concentrated under reduced pressure. The residue is dissolved in tetrahydrofuran (160 
ml) and zinc powder (5 g) and tributylamine hydrobromide (10 g) are added at about 
20**C. The temperature of the reaction mass rises slowly to 27-30**C and the reaction 
mixture is then stirred at 35°C for 3 hours. 

15 

The zinc present is gradually filtered off, washing with tetrahydrofuran (20 ml) and a 
solution of sodium hydride nonahydrate (9.2 g) dissolved at 50''C In water (4.8 ml) is 
added. Anhydrous magnesium sulfate (10 g) is added and the suspension thus 
obtained is stirred for about 1 hour at 20-25*^0, and the zinc sulfide is then filtered off. 

20 

Concentrated sodium hydroxide (10 ml) is added to the tetrahydrofuran solution and 
the reaction mixture is stirred at 20-25**C for 1 hour, to give a precipitate. The 
tetrahydrofuran is separated off from the solid and this solid is suspended in methanol 
(200 ml). 5% palladium-on-charcoal (5.5 g) is added and the mixture is hydrogenated 

25 at 2-3 bar. The catalyst is gradually filtered off and the solvent is evaporated off under 
reduced pressure. The residue is dissolved in water (50 ml) and the solution is brought 
to about pH 7 with dilute hydrochloric acid. The resulting solution is evaporated to 
dryness under reduced pressure and the residue is suspended in isopropanol (50 ml). 
The salts are gradually filtered off and the solution is concentrated to about 20 ml. The 

30 suspension thus obtained is cooled to 0-5*'C and stirred at this temperature overnight. 
The solid is filtered off, washed with isopropanol (5 ml) and dried under vacuum to give 
2 g of didanosine (23 % yield), m.p.: 1 77-178''C. 
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EXAMPLE 4 

5 -Acetvlstavudine (5 -Acd4T) 

Zinc powder (16 g) and a solution of 2 -bromo-3',5'-diacetylthymidine (50 g) prepared 
as described in patent application MI2000A000810 in tetrahydrofuran (710 ml) and 
5 dimethyl sulfoxide (40 ml) are added together. Tributylamine hydrobromide (49 g) is 
then added. The temperature of the reaction mass rises slowly to 27-30*'C, and the 
reaction mixture is then stirred at 35*'C for 3 hours. 

The zinc present is gradually filtered off, washing with tetrahydrofuran (100 ml) and a 
10 solution of sodium sulfide nonahydrate (29.6 g) dissolved at SO^'C in water (15.5 ml) is 
added. Anhydrous magnesium sulfate (125 g) is added and the suspension thus 
obtained is stirred for about 6 hours at 20-25*'C, and the zinc sulfide is then filtered off. 
The solution thus obtained is evaporated under reduced pressure, the residue is taken 
up in isopropanol (230 ml) and the suspension is stirred at 40**C for 30 minutes and 
15 then at 20-25*'C for 4 hours. The solid thus obtained is filtered off and washed with 

isopropanol (50 ml). The crude wet product is dissolved in hot isopropanol (580 ml) and 
cooled to 20-25'*C, and the suspension is stirred at this temperature for 1 hour. The 
solid is filtered off, washed with isopropanol (50 ml) and dried under vacuum at 40*'C to 
give 18 g of 5-acetylstavudine (55% yield). m.p.:179-180*'C. 

20 



